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2.0

3.0

INTRODUCTION

ICI Americas Inc., has submitted an application for the

registration of Ambush® Insecticide (permethrin as a. i.)

for use on leafy vegetables (kale, turnips and mustard

greens, and collards).

Chemical

Common name: Permethrin

Chemical name: (3-phenoxyphenyl)methyl (*)-cis,trans-
3-(2,2—dichloroethenyl)-2,2-dimethy1
cyclopropane carboxylate

Chemical structure:

1 I

, 0
c 0
> ¢== Ch— CH—CH— C— 0—CH;
c1— \c/
CHj _\ca3

DIRECTIONS FOR USE

The complete label is attached. Briefly, apply Ambush®

. at a rate of 0.05 to 0.1 1b a. i. per acre. Apply as

needed, do not exceed 9 applications.

DISCUSSION OF DATA

No additional data were included in the current submission.
Previously submitted data were considered in the review
dated 7/31/78 for the registration of Ambush® for use

on cotton. Also, additional data were considered in
reviews dated 5/15/78, 6/9/76, and 4/16/76.

Conclusibns of the data were:

Hydrolysis: Permethrin is stable to hydrolysis at expected
environmental conditions. At elevated temperature and
unlikely pH (>9) the half-life exceeded 50 days. The
hydrolysis degradation products are 3-phenoxybenzyl alcohol
and cis/trans 3-(2,2-dichlorovinyl)-2,2-dimethylcyclo-
propanecarboxylic acid (cis/trans-DCVA). Both appear to
be stable to further hydrolysis.



Chemical hydrolysis is not expected to be a significant
pathway of dissipation of permethrin in the environment.

Photodegrdation- Permethrin is unstable to photolysis,
but the rate cannot be extrapolated from the data since
the experiments were conducted with activators or
inhibitors. The photodegradation on soil showed as much
unaccountable losses as degradation. Photolysis of
separated isomers leads to isomerization, followed by
cleavage of the ester linkage yielding 3-phenoxy-
benzyl alcohol and cis/trans-DCVA. A secondary pathway
was also apparent. .

Metabolism- Permethrin degrades in soil under laboratory
conditions with dependency upon soil type, temperature,
and oxygen availability. The rate is slower in soils

low in organic matter content (<1.5%) and in soils

under anaerobic or flooded conditions. The lack of
degradatlon in sterile soils indicate that the degradatlon
is a function of the presence of soil microorganisms.

The degradation products in soil are primarily 3-phenoxy
benzoic acid, 3-phenoxybenzyl alcohol and cis/trans-DCVA.
All appeared to be transitory in the soil. It was noted
that the cis-isomer of permethrin is generally more stable
than the trans-isomer. :

.Note: It appears the half-life(lives) were presented in
‘the study but not recorded by the reviewer. The reviewer
notes that the reported half-life was for permethrin only
and did not consider the dissipation of the degradates or
non-extractable material. 1In three sandy clay loam and a
loamy sand soils, tYi half-life estimate 1n?icated that
50% of the applied C would be evolved ag, COy within
10 weeks. Under waterlogged conditions, CO,y evolved
less rapidly-—-approx. 15% in 14 weeks.

Mobility- Permethrin does not leach significantly in
soil. Adsorption (K) values were 0.386 for a fine sand
soil (1.7% organlc matter) to 633 for a clay loam soil
(5.2% organic matter). Permethrin is strongly adsorbed
to soil with adequate amounts of organic matter.
Desorption was not investigated.

The reviewer concluded the degradates of permethrin are
somewhat more leachable than the parent compound but do
not appear to be a problem. Slower degradation in coarse
soils may lead to more leaching of residues. Runoff of ,
permethirn has been shown to be a problem and was probably
due to physical transport of permethrin-adsorbed 3011
particles by soil -erosion.



Field Dissipation- The reviewer concluded that all the
submitted field dissipation data are inadequate. The
applicant failed to determine the possible presence

of degradation products. Also, the difference in
apparent rate of dissipation in various soil types as
shown in the laboratory metabolism studies has not
been verified (or denied) by the field data.

Accumulation: Catfish, in a static accumulation study,
had a maximum biocaccumulation factor of 12-13X (muscle
tissue) and 147X (viscera) reached over a period of 10
days and 14 days exposure, respectively, then declined
afterward. During the 14 day depuration period, there
was a 66% decline in residues in muscle tissue and 90%
decline in viscera.

In a dynamic study flow-through using both catfish and
bluegill sunfish, the maximum bioaccumulation factors

were 21X and 715X for residues in bluegill edible and
non-edible tissue, respectively, after 21 to 28 days
exposure. In catfish, the maximum bioaccumulation factors
were 91 and 703 in edible and non-edible tissues,
respectively, after 28 days exposure. During the 14 day
depuration period, residues declined 92 and 97% in bluegill
edible and non-edible tissues, respectivley. 1In catfish,
residues declined 64 and 84% in edible and non-edible
tissues, respectively, during the depuration period.

In another study, it was noted that the female fathead
minnow accumulated significantly more permethrin
residues than the males in the non-edible tissues.

The possibility of reproductive problems in fish

may be of concern.

The reviewer concluded that the extremely low water
solubility of FMC 33297 (permethrin) could lead to
accumulation hazard in fish. The chemical identity of
the residues in fish was not examined.



Rotational crops- The laboratory study showed that
after four months (longest period tested) residues
were still present in rotated crops:

PPM l4ct present as Permethrin Equivalents

Crop ( Days After Treatment)

30 60 120

Lettuce 0.08 0.08 0.03
Sugarbeets .

Foliage 0.35 0.14 0.10

Roots 0.21 0.14 0.04

Wheat straw (Mat.) - 0.57 0.08

. grain - 0.22 0.09

TCyclopropane-l4c-labeled Permethrin

The field rotational crop study did not identify a time
interval at which subsequent crops will not contain
permethrin residues. Rotational crops were planted

30 and 60 days after soil was treated with a single
application of Pounce® 3.2EC at rate of 1 1b ai/A
(equivalent to 5 to 20X label rate). However, the
analytical method used to analyze crops had been
reviewed and found inadequate for determining permethrin
and its degradates in field rotational crop samples.
Thus, the data on rotational crops are considered
incomplete.

4.0 RECOMMENDATION

4.1 Adequate data are not available to define the environ-
mental fate of Ambush Insecticide (permethrin) for the
proposed use on leafy vegetables (kale, turnip and
mustard greens, and collards).

4.2 The field dissipation studies are deficient in that
soil was not analyzed for residues of the degradation
products, namely 3-phenoxybenzoic acid and cis/trans-
DCVA. These data are now needed to support registration
of additional uses of permethrin even though previous
registration applications were approved.



4.3

An in-depth reconsideration of the rotational crop data’

shows the current 60 day rotational interval to be
inadequate. At this time, the rotational crop data do
not support any rotational interval wherein residues
of permethrin and/or its degradation products are

not taken up by rotational crops.

Clinton Fletcher

Review Section No. 1
Exposure Assessment Branch
Hazard Evaluation Division

—



N FSYHINNS INL J0 ONNIN I

02 0311417 39 Y TVHS AQIMIM JAISIIONS SN IS OV SHIANG ONY ALV 2108
SHINIS TUY LDN00HA SINE J0 SNTICNVE ¥O 390 311 NONS Bl NS W $10vVD
LIMI0H 4O TVIIHS TRININOISNOI W04 TV 30 108 TIVNS ¥I113S ALINEY
"RYHOUIN MO SSINALE JO AINVRNYM ANY DIONTIN
JUNVENYR M3HI0 TIV SRIVIDSN
At pt nAng R S ) OpEeeRSiag
US0 WOl 00w 10 O [ ) A Drped B (8 0t gy 0F puate
A SUEPIITR W POt

.migeumuwt-u
® YR e wwoes
U SUPUI0 APUN 1B WopUEd

19 £30p At URN Sy BEA §9 o pp %
WA Q) 04) O PRIRYS S90S Sigg 209 1 AIRIEGRS 1 UL (090 B U0 VOHAISIP RN
R & S 0o (POl St g SRR NS (MBS ONY UBANS OL BDION

SMVHD NOISUSANDD BAVN

Wt g Wridng
TR0 RSP 600105 IS4 PRauiyiing Sy I8 PEIOW 08 o HENSNY A0Sy

S 09 G Roreroum e € o NP S $0% 6 B50) RIPD4 9 NANINA © 0y 3
RSN V04 SNOULIING

w58 e s spunch 3 SUBmed HSNANY
T (3) use ww pov B3 (3) wse W son SRS,

wems [

fssanun %

NOTIVD 'S'N 3ANO |-
ey B

§1-2810) W Oy vo
$UV-5089 W 1) Ew

Qg deey

TSR e 01311834 380 A3191M1830

Oqemdo [R30) U SIS WA DRI W )0 90043 VR BHR NFRG FIHOQD 0) MOy
WOONIE HIONNAS 15 NI0G PRES Wi O UG8 ‘DOSE)N PAANd 20 100y W0 Y J0 et 16 918
Vi T1ony Wy 30)0eg PE0Y 19 PIng ST S50% 100 0Q) JUN 1B IOV VI PASIE IRETHNO ooy

YS0d8I0 ONY FDVHOLS

0 5360 0 J0Y S04 5000 I 00 SSOUVEVH TYIINIHINO TYNEANY
DOCH-FLHTUS IIMLNING 193 Wit weedrs ¢ )0 03030

TT) St V0 $0oeds 0 Ape 1ot g Ay TOMRE URRin] DANRINRG?) Mok wog
PIUNING 04 Aew boriwucs oDy Budv g ANI0R B8 S0MG TONM 99 TS0 16 003
B P 0 B AOYR 1D HSNPNY A0S 10U 8] TP0SR 10 SOM3 UG SINDIDLID RSUNSY 19N
@) Pesodu® $003 0 204 ANl B (OrPod SR IBIRM 0 [RE0ENP 1 waNiba 0 Dineap

e WO P AR SuTEPE) IS g Agdde
TOQ) 0000 0 4100 0p AOOR 108 0 1818 10 APOT) Ak 03 JRIRIPR. SRS oy Suniis vy 03

‘000C-3L8/20C 3 S0weyinen Aot mby-p2 o4
W dvos jo Lped

Sy g

Aairusng g 100 Ais 5 U0 Dupessn 2 puroy Trgiand Sh vyl ‘S0l gRe PRI PRy
. *MOLAVLIINGE PAS BENVD

AV ‘NS HONOUNA AEBUOSEY N0 ORMOTIVAAS 48 INIRUYN

ONINHYM

STVYNINY
J1L83W00 ONY SNYWNH OL SAUVZVH
SANINIALVLS AUVYNOLLNVYI Y




Labei

Crep Target Dosage
Pest(s) (idb ai/A) Comments

Leaty Cabbage Looper 0,05-0,1 Apply by ground equipment using sufficient wate
Yegetadles imported Cabbageworm 1o obtain uniform coverage, Apply as needed, d
(Xsle, turnips Diamondback Moth not exceed 9 sppl ications, Can be applied up *
snd mustard Cabbage Aphid the day of harvest, :
greens, :
col lards) Do not graze trested areas or feed crop refuse

.

to | ivestock,

LABEL~-A~B2/AMB



